Triggering of Suicidal Erythrocyte Death by Psammaplin A.
Psammaplin A, a natural product isolated from marine sponges, triggers apoptosis of tumor cells and is thus considered for the treatment of malignancy. In analogy to apoptosis of nucleated tumor cells, erythrocytes may enter eryptosis, a suicidal death characterized by cell shrinkage and cell membrane scrambling with phosphatidylserine translocation to the erythrocyte surface. Cellular mechanisms stimulating eryptosis include increase of cytosolic Ca2+ activity ([Ca2+]i), oxidative stress and ceramide. The present study explored, whether Psammaplin A induces eryptosis and to possibly shed some light on the underlying mechanisms. Phosphatidylserine exposing erythrocytes were identified utilizing annexin-V-binding, cell volume was estimated from forward scatter, [Ca2+]i determined utilizing Fluo3-fluorescence, the abundance of reactive oxygen species (ROS) quantified with DCFDA dependent fluorescence, and ceramide abundance at the erythrocyte surface detected with specific antibodies. A 48 hours exposure of human erythrocytes to Psammaplin A (2-8 µg/ml) significantly decreased forward scatter and significantly increased the percentage of annexin-V-binding cells. Psammaplin A significantly increased Fluo3-fluorescence, the effect of Psammaplin A on annexin-V-binding and forward scatter was, however, not significantly blunted by removal of extracellular Ca2+. Psammaplin A significantly increased DCFDA fluorescence and ceramide abundance. Psammaplin A triggers cell shrinkage and phospholipid scrambling of the erythrocyte cell membrane, an effect paralleled by increase of [Ca2+]i, induction of oxidative stress and enhanced appearance of ceramide.